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P
renatal care is one of the most widely used preventive health services in North America. Women receiving prenatal care are more likely to have risk factors associated with poor birth outcomes identified and addressed. 1, 2 Although adequate prenatal care benefits maternal and child health outcomes during pregnancy and after birth, not all pregnant women access such care, with use varying based on individual and social factors. [3] [4] [5] Individual-level factors associated with inadequate prenatal care include mother's age, marital status and attitudes around pregnancy; neighbourhood income and residence in an urban or rural area also play a role in the likelihood of receiving adequate prenatal care. [5] [6] [7] [8] Inadequate prenatal care has been associated with increased involvement with child protection services. Analysis of data from a 2002 birth cohort of children born in California whose mothers received no prenatal care showed that almost half of the children were placed in out-of-home care; of those placed in care, nearly two-thirds were placed within the first 3 days of life. 9 A Canadian population-based analysis also showed that inadequate prenatal care is a strong predictor of having children placed in out-ofhome care at birth. 10 Although women whose children are placed in care are more likely to have a history of low prenatal care use, it is not known whether involvement with child protection services is related to level of use of prenatal care in subsequent pregnancies. Understanding this relation is particularly important in Canada, as the rates of children in out-of-home care are high, with more than 3% of children in care in Manitoba, compared with less than 1% of children in most developed countries. 11 Furthermore, in Manitoba, 22.5% of mothers do not receive adequate care; this is higher than the Canadian rate of 18.9% and lower than the American rate of 29.5%. 3, 12 Our objective was to compare the level of use of prenatal care during a second pregnancy among Manitoba women whose first child was placed in out-of-home care and those whose first child was not placed in care.
categor izes care into 5 groups: intensive, adequate, intermediate, inadequate and no care. We compared level of prenatal care for women whose first child was placed in care with level of prenatal care for women who had no contact with care services, using 2 multinomial logistic regression models to calculate odds ratios (ORs).
RESULTS:
In a cohort of 52 438 mothers, 1284 (2.4%) had their first child placed in out-of-home care before conception of their second child. Mothers whose first child was placed in care had much higher rates of inadequate prenatal care during the pregnancy with their second child than mothers whose first child was not placed in care (33.0% v. 13.4%). The odds of having inadequate rather than adequate prenatal care were more than 4 times higher (OR 4.29, 95% CI 3.68 to 5.01) for women who had their first child placed in care than for women who did not have their first child placed in care.
INTERPRETATION:
Mothers with a history of having a child taken into care by the child protection services system are at higher risk of having inadequate or no prenatal care in a subsequent pregnancy compared with mothers with no history of involvement with child protection services.
Methods

Study population and data sources
Manitoba is a central Canadian province with 1.3 million residents and about 16 000 births each year. 13 Through the universal health care insurance plan, all women in Manitoba who become pregnant are eligible to receive prenatal care without payment.
We used data housed at the Manitoba Centre for Health Policy within the Department of Community Health Sciences, in the Max Rady College of Medicine, Rady Faculty of Health Sciences at the University of Manitoba, Winnipeg, to create a population-based cohort of women whose first 2 children were born in Manitoba between Apr. 1, 1998, and Mar. 1, 2015. We used an anonymized personal health number to link the population registry, physician claims, child protection case files, admissions to hospital, employment and income assistance (analogous to welfare) case files, and the BabyFirst and Families First Screening files; these data sets were all de-identified. 14 The BabyFirst or Families First Screen form is completed by a public health nurse after the birth of a child and captures biological, social and demographic information for the child and their family; these forms were completed for most newborns starting in 2000. We obtained neighbourhood information from Canadian Census data, with the 6-digit postal code from the population registry linked to a census dissemination area. 15 Information on linkage methods, confidentiality, privacy and validity is fully documented; linkage errors occur in less than 1% of cases.
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Variables
Level of prenatal care utilization Information on prenatal care utilization was obtained through physician claims and calculated using the Revised Graduated Prenatal Care Utilization Index (R-GINDEX), which adheres to the American College of Obstetricians and Gynecology guidelines on the adequate number of prenatal care visits, accounting for the trimester in which prenatal care started and the gestational age of the child. 19 We excluded all mothers with missing information on prenatal care utilization: the following 5 major prenatal care categories of the R-GINDEX remained: intensive, which is indicative of a high-risk pregnancy, adequate, intermediate, which corresponds to having about 50%-80% of recommended visits, inadequate, which corresponds to having less than 50% of recommended visits, and no care. 
Out-of-home care
Information on out-of-home care was obtained from the Child and Family Services Information System provided through Child and Family Services in Manitoba. 21 Our primary outcome was whether a mother's first child was taken into out-of-home care before conception of her second child. We divided timing of placement into 2 groups at birth, defined as a case being opened during the mother's hospital stay for delivery, and after birth, defined as any time between the admission to hospital for delivery and conception of the second child. Mothers were defined as being reunified with their first child if the case was closed before the conception of the second child.
Covariates
To account for potential confounders, covariates during 3 time periods were included: during the pregnancy of the first child, at the birth of the first child, and between the birth of the first child and the pregnancy of the second child. During the pregnancy of the first child, we considered a maternal diagnosis of substance use disorder and her level of prenatal care. 22 23 At the birth of the first child, we considered the year (1998-2003, 2004-2009, 2010-2015) to account for potential changes in policies, mother's age, location (urban was defined as neighbourhoods in Winnipeg and Brandon, and rural was defined as all other Manitoba neighbourhoods) and income quintile of the neighbourhood in which the mother lived. 5, 24, 25 Information for 3 social variables at the birth of the first child were available for a subpopulation of women for whom the BabyFirst or Families First Screen form was completed: education (less than high school/completed high school), single mother (yes/no) and social isolation (yes/no). 24 In the interval between the birth of the mother's first child and conception of her second child, we considered the length of this time period, whether she had moved (defined as at least 1 change in postal code), received income assistance (for at least 2 consecutive months), or had been diagnosed with substance use disorder, diabetes or hypertension. 24, 26 We defined diabetes as at least 1 physician visit or at least 1 admission to hospital with a diagnosis of diabetes (ICD-9-CM code 250; ICD-10-CA codes E10-E14), and hypertension as at least 1 physician visit or at least 1 admission to hospital with a diagnosis of hypertension (ICD-9-CM codes 401-405; ICD-10-CA codes I10-I13, I15). 24 
Statistical analysis
We first compared characteristics of mothers having their first child placed in out-of-home care with those who did not using standardized differences; we denoted standardized differences greater than 0.1 or less than -0.1 as having meaningful imbalance between the 2 groups of women. 27 Next, we obtained unadjusted and adjusted odds ratios (ORs) for level of prenatal care for these 2 groups of mothers using multinomial logistic regression models, with mothers receiving adequate care as the reference group. We examined 2 adjusted models -the first included all covariates before and at the birth of the first child, and the second incorporated these variables, as well as the covariates between the births of the first and second child. This approach was used as events between the birth of the first and conception of the second child may have occurred after the child was placed in out-of-home care, placing them on the causal pathway.
Prenatal care utilization during the pregnancy of the second child could be affected by the timing of the first child's placement or by a mother's reunification with her first child. Timing and reunification may be important when examining this association; placement in out-of-home care during the mother's admission to hospital for delivery could indicate that a birth alert was issued for the mother during her first pregnancy. Mothers who are not reunited with their first child may be considered at higher risk of having a birth alert issued. To study these differences further, we conducted sensitivity analyses, excluding women who did not have a child placed in care. Among women whose first child was placed in care, we examined whether the level of prenatal care utilization for the second child differed if the first child was placed in out-of-home care at birth or after birth, and whether the level of prenatal care utilization for the second child differed if the mother was reunified with her first child before conceiving her second child. Again, we used multinomial logistic regression models to obtain unadjusted and adjusted ORs. These adjusted models included covariates before and at the birth of the first child. For all analyses, we considered a p value less than 0.05 to be significant. Data management, programming and analy ses were performed using SAS version 9.4.
Ethics approval
This study was approved by the Health Research Ethics Board at the University of Manitoba (no. H2016:182) and the Health Information Privacy Commission at Manitoba Health, Seniors and Active Living (no. 2016/2017-09). Because we used de-identified administrative data files, we did not require informed consent from participants.
Results
The cohort consisted of all 52 607 mothers with at least 2 children whose oldest 2 children were born in Manitoba between Apr. 1, 1998, and Mar. 31, 2015, and lived in Manitoba from the conception of their first child to the birth of their second child; 169 mothers (0.3%) were excluded because of missing information on prenatal care during at least 1 pregnancy. Our final cohort included 52 438 mothers, of which 1284 (2.4%) had their first child placed in out-of-home care before conception of their second child. Mothers whose first child was placed in out-ofhome care had higher rates of substance use diagnoses, were more likely to live in urban and low-income neighbourhoods, more likely to have moved and received income assistance, and had higher rates of diabetes diagnoses (Table 1 ). Women whose first child was placed in care also had lower rates of adequate prenatal care during the pregnancy of their first child.
Women whose first child was placed in out-of-home care had more than twice the rate of inadequate care during the pregnancy of their second child than women whose first child was not placed (33.0% v. 13.4%) ( Table 2) . After adjusting for all covariates, the odds of having intermediate rather than adequate prenatal care were 28% greater (95% CI 9% to 50%), whereas the odds of having inadequate rather than adequate prenatal care were 46% greater (95% CI 22% to 75%) for women having their first child placed in care than for women not having their first child placed in care. A sensitivity analysis that adjusted for education, marital status and social support data available for a subpopulation found that inclusion of these variables did not change the results significantly (Appendix 1, Supplemental Table 1, Supplemental Table 2 , available at www.cmaj.ca/ lookup/suppl/doi:10.1503/cmaj.181002/-/DC1).
Our adjusted models controlled for levels of prenatal care in the first pregnancy; however, simply comparing rates of inadequate or no prenatal care in the first 2 pregnancies indicated a decrease in level of prenatal care in the second pregnancy for both groups of women. Tables 1 and 2 show that, among women whose first child was not placed in care, the rate of having inadequate care went from 19.1% in their first pregnancy to 13.4% in their second. A smaller decrease was seen among women whose first child was placed in care; the rate of inadequate care decreased from 35.2% in the first pregnancy to 33.0% in the second pregnancy.
Of the 1284 mothers whose first child was placed in out-ofhome care before the conception of their second child, 395 (30.7%) were separated from their first child at birth (Table 3) ; timing of separation did not affect rates of prenatal care during the pregnancy of their second child. Just over half of mothers who were separated from their first child (n = 690, 53.7%) were reunified with their first child before the conception of their second child (Table 4) ; there was no relation between reunification status and level of prenatal care utilization during pregnancy of second child.
Interpretation
We were able to conduct a population-based analysis of the use of prenatal care among women who have a child placed in outof-home care because of the unique linkages between child welfare data and use of health services in Manitoba. Mothers whose first child was placed in out-of-home care had higher odds of receiving inadequate or no prenatal care in their next pregnancy than mothers whose children were not placed in out-of-home care. Among mothers whose first child was placed in out-ofhome care, the odds of inadequate prenatal care were not affected by the timing of the placement of the first child or by the mother's reunification status with her first child.
Previous research has identified a fear of detection or involvement with child protection services as an important barrier for at-risk pregnant women, potentially leading to disengagement from, avoidance of or delayed presentation to prenatal care. [28] [29] [30] We expect this fear to be intensified for pregnant women who had their first child taken into care by child protection services because they may fear this happening again. Innovation in outreach strategies to engage such women, including flexible service delivery models that work with women where they aree.g., on the streets, in their homes, in shelters, in remote communities -to reduce barriers such as lack of transportation and distrust of formal settings in health care may help to improve engagement. 31 Pregnancy presents an important opportunity to increase positive outcomes for vulnerable women and to enable children to have the best possible start in life. This represents an obligation within the child rights principles and a crucial strategy for reducing population-level health disparities. 32, 33 To ensure better use of prenatal care, provincial practices concerning notifications to child protection case workers by prenatal care providers upon determination that a woman is at risk of not being able to care for her child, which generally triggers a birth alert, may need to be re-evaluated. Strategies for harm reduction may be considered to support women in challenging circumstances to improve their health during pregnancy and engage with prenatal care. Positive outcomes in attendance at prenatal care for women who use drugs have been shown in "one-stop" harm reductionbased programs, such as the Healthy, Empowered and Resilient (H.E.R.) Pregnancy Program in Edmonton and Manito Ikwe Kagiikwe in Winnipeg. These programs offer marginalized pregnant women, many of whom are Indigenous, a holistic approach to services centred around "best practices" of engagement and outreach, harm reduction, cultural safety, and support of mother and child, as well as a strong emphasis on practical support (e.g., prenatal vitamins, food vouchers, socks, bus tickets and housing support). 31, 34 Ultimately, models for harm reduction provide a nonjudgmental low-barrier approach to building relationships with pregnant women that could address such adverse circumstances as poverty, violence and lack of access to prenatal care. 
Limitations
Our study has several limitations. The R-GINDEX measures only care utilization and not the quality of the prenatal care. Data on several important variables could not be obtained, including women's access to transportation to attend prenatal care visits, smoking status and alcohol use during pregnancy, and Indigenous status. 20, 36 We could not include Indigenous status as a potential confounder in our models; however, most (87% in 2014) children in care are Indigenous. 37 In Manitoba, Indigenous women are more likely to be involved with child protection services and less likely to access adequate prenatal care. 36, 37 Therefore, the removal of barriers to prenatal care among women whose first child was placed in out-of-home care would likely benefit Indigenous women the most.
Substance use disorder was measured using physician diagnosis; the high specificity but low sensitivity of these diagnoses leads to an underestimation of the true prevalence of substance use disorder in this population. 38 The omission of these or other unmeasured confounders could introduce bias in the estimates in our adjusted models.
Conclusion
Manitoba women who had a child placed in out-of-home care were found to have higher rates of inadequate or no prenatal care in subsequent pregnancies than women not having a history of involvement in out-of-home care. Manitoba has one of the highest rates of children in out-of-home care in the world; to ensure generalizability, these findings should be replicated elsewhere. Future research should also focus on the effectiveness of strategies for harm reduction for this group of women to ensure the best outcomes for mother and child.
